96
For Eucalyptus the tests were performed in the same clone and for Pinus pinaster in 97 the same progeny, at both ages (seedlings and 6-year-old trees).
99

Methodology
100
The height, the root collar diameter, the velocity of longitudinal ultrasonic wave 101 propagation, the basic density and the strength and modulus of elasticity obtained in tension compatible with that applied to trees. According to the ultrasonic wave propagation time, the 120 velocity of the ultrasonic pulse that passed through the stem of the seedlings (V Ls ) was D r a f t 7 machine in which using software it was possible to simultaneously receive the signals from 146 the load cell and the extensometer. The speed was adopted considering the NBR 7190 (1997) 147 procedures (10 MPa/min) and calculated using preliminary tests to obtain the rupture load.
148
After several preliminary tests with different types of claws, the best results were obtained 149 using the same claws used in synthetic and natural fiber tests.
151
To calculate the strength (f ts ) and the modulus of elasticity (E ts ) of the seedlings in 152 tension tests, equations 2 and 3 (NBR 7190, 1997) were used, respectively. where: stress corresponding to 10% and 50% of f ts ; and ε 50% and ε 10% : specific deformation corresponding to 159 σ 50% and σ 10% .
161
Trials on trees
162
From each cut tree, a log for the static bending test and one disk for determining the 163 basic density (BD t ) were removed from the base.
164
Static bending tests were conducted according to EN 408 (2010) , with the piece on 165 two supports and the application of two-point loading on the thirds of the length. The distance 166 between supports (span) was at least 18 times the diameter in the central section of the log.
167
During the test, the load (P) and the vertical displacement (f) were measured simultaneously.
168
The speed (mm.s -1 ) of the test was used according to EN 408 (2010) and was 0.003 times the 169 section high, which in this research was the diameter of the cross-section of the log under 170 bark at the center point. ; D = diameter of the cross − section of the log at the center point under bark; P 40% and P 10% are the 179 range used for the calculus where 40% and 10%, respectively, of the maximum load applied to the log during 180 the bending tests; f 40% and f 10% are the vertical displacements corresponding to the loads P 40% and P 10% ,
181
respectively; and I = inertia of round timber = the best coefficients of correlation (R) and determination (R 2 ).
201
The number of independent variables (k) to be used in multiple regression models
202
should be adopted as a function of the number of observations of the sample (n) so that at included the velocity and the basic density, the relationship between height and diameter
210
(Hs/Ds) and the relationship between modulus of elasticity and strength (Ets/fts) obtained in 211 tension tests. These three parameters were also evaluated in an isolated way in the simple 212 regression models.
213
Before multiple regression analysis, we verified the presence of correlations between 214 the independent variables that would be tested in the multiple regression models. Independent 215 variables are considered to be self-correlated when the correlation coefficient (R) between 216 them is greater than 0.5. In this case (R > 0.5), there will be multi-collinearity, which is 217 undesirable in multiple correlation models.
218
The parameters considered not auto correlated were used in the software to select the 219 independent variables that allowed better adjustment of the multiple regression model. This 
223
To analyze the regression models, besides the coefficient of correlation and the P-value, the 224 normality of the residuals was observed using the normal probability plot of the residuals. 
Basic density of nursery seedlings
265
The basic densities obtained in this research (Table 3) years (R = 0.64) and between MOE and density from 7 years (R = 0.39).
318
The linear models correlating EM t with seedling parameters do not presenting the 319 highest coefficients of correlation (R) or determination (R 2 ) ( high volume of adult wood, an aspect also highlighted by Lenz et al. (2013) .
347
Multi-collinearity analysis
348
Considering the 9 independent variables (parameters directly measured in the 349 seedlings and composition of these parameters - 
362
For the modulus of elasticity obtained in the wood from trees (EM t ), two models were 363 selected, considering independent variables not self-correlated (Table 6 ). Both were 364 statistically significant, but the model involving the velocity and height of the seedling had 365 better coefficients of determination and smaller errors (Table 6) 
398
The wood stiffness varies from the pith to the bark, but the most significant variations 399 occur in the wood near the pith (Downes et al. 2002 , Xu and Walker 2004 , Wu et al. 2004 and between modulus of elasticity and strength (E ts / f ts ). D r a f t MPa MPa D r a f t D r a f t The non-linear regression models were those proposed by the statistical program as being those with the highest coefficient of correlation and determination; D r a f t 
